SUMMARY Deep intracerebral (basal ganglia) haematomas were found post mortem in 63 of 635 fatal non-missile head injuries. In patients with a basal ganglia haematoma, contusions were more severe, there was a reduced incidence of a lucid interval, and there was an increased incidence of road (22%) females; the age range was 9 weeks to 89 years; and the duration of survival ranged from 1 hour to 14 years 3 months. The majority of the injuries were attributable to road traffic accidents (335; 53%), or to falls (221; 35%). Of the remaining 79 cases, 31 were assaults, three were crush injuries, 14 were other types of injury, while in the remaining 31 cases the circumstances of the injury were not known. There was a fracture of the skull in 478 (75%) of the cases. The clinical records were assessed with particular reference to any deterioration in the level of consciousness after a lucid interval, defined as whether or not the patient had talked a short time after the injury.'0 A full post-mortem examination was undertaken in every case and the brain removed by one of us so that a careful note could be made of any extracerebral lesions, such as the tightness of the dura, and the presence of blood in the extradural or subdural spaces. The brains were then suspended in 10% formol saline for 3-4 weeks before dissection: the cerebral hemispheres were sliced in the coronal plane, the cerebellum at right angles to the folia, and the brain stem horizontally.'" Comprehensive histological studies were undertaken in 434 of the 635 cases. These included the preparation of 30 pm celloidin sections stained by Nissl's method with cresyl violet and by Woelke's modification of Heidenhain's technique for myelin. Representative blocks were also taken from the cerebral hemispheres, the cerebellum 1039 group.bmj.com on June 22, 2017 -Published by 
Deep intracerebral ("basal ganglia") haematomas in non-missile head injury have long been recognised by pathologists with an interest in head injury' but it is only relatively recently, as a result of the introduction of CT scanning, that it has been possible to recognise other than large deep intracerebral haematomas during life.2 This presumably accounts for the relative paucity of publications on this type of haematoma. We are currently undertaking a comprehensive study of brain damage in non-missile head injury3-9 and, with the aim of confirming our early impression that a deep intracerebral haematoma is more often than not indicative of the presence of diffuse brain damage and is a primary event rather than a complication of the original injury, we wish to report our observations on 63 patients found to have traumatic deep intracerebral haematoma at necropsy. Our findings are essentially similar to those made by our clinical and neuroradiological colleagues in this institute.2
Materials and methods
During the 15 year period [1968] [1969] [1970] [1971] [1972] [1973] [1974] [1975] [1976] [1977] [1978] [1979] [1980] [1981] [1982] post-mortem examinations were undertaken in this institute on 635 fatal nonmissile head injuries. There were 497 (78%) males and 138 (22%) females; the age range was 9 weeks to 89 years; and the duration of survival ranged from 1 hour to 14 years 3 months. The majority of the injuries were attributable to road traffic accidents (335; 53%), or to falls (221; 35%). Of the remaining 79 cases, 31 were assaults, three were crush injuries, 14 were other types of injury, while in the remaining 31 cases the circumstances of the injury were not known. There was a fracture of the skull in 478 (75%) of the cases. The clinical records were assessed with particular reference to any deterioration in the level of consciousness after a lucid interval, defined as whether or not the patient had talked a short time after the injury.'0 A full post-mortem examination was undertaken in every case and the brain removed by one of us so that a careful note could be made of any extracerebral lesions, such as the tightness of the dura, and the presence of blood in the extradural or subdural spaces. The brains were then suspended in 10% formol saline for 3-4 weeks before dissection: the cerebral hemispheres were sliced in the coronal plane, the cerebellum at right angles to the folia, and the brain stem horizontally.'" Comprehensive histological studies were undertaken in 434 of the 635 cases. These included the preparation of 30 pm celloidin sections stained by Nissl's method with cresyl violet and by Woelke's modification of Heidenhain's technique for myelin. Representative blocks were also taken from the cerebral hemispheres, the cerebellum and the brain stem for embedding in paraffin wax. Paraffin sections were stained routinely with haemalum and eosin, by the Luxol fast blue/cresyl violet method and by the Palmgren techniques for axons. Other stains were used when they were considered appropriate. Some of the subsequent analyses are based on the 635 cases, but others had to be restricted to the 434 cases since the results were dependent on a comprehensive histological analysis.
A deep intracerebral haematoma was defined as an intracerebral haematoma involving the striatum, the pallidum or the thalamus. Haematomas that had clearly originated in the frontal or temporal lobes were excluded even if they had spread to involve the basal ganglia. A deep intracerebral haematoma was defined as "large" if it was more than 2 cm in diameter, and "small" if less than 2 cm in diameter. In all of the 434 cases subjected to a full histological study, conventional surface contusions were assessed quantitatively using the contusion index method.9 If there was pressure necrosis in one or both parahippocampal gyri, the patient was deemed to have had a high intracranial pressure during life. 12
Macroscopic abnormalities in the brains were recorded photographically, and histological abnormalities on a series of line diagrams. All findings were then recorded on a proforma and the data stored in the University of Glasgow's mainframe computer. The patients with and without deep intracerebral haematoma were compared using the chisquare test for associations, and nonparametric WilcoxonMann-Whitney tests were used to assess differences in median values.
Results
There were 63 patients with deep intracerebral haematomas. These consisted of 49 males and 14 females; the age range was from 2 to 82 years, and the period of survival from 2 hours to 3 months (median survival in the range 24-48 hours). In patients without a deep intracerebral haematoma the median survival time was in the range 2-3 days. In 43 patients the deep intracerebral haematoma was small and in nine of these the haematomas were bilateral: in 20 patients the deep intracerebral haematoma was large and in one of these patients the haematomas were bilateral. The haematomas occurred most frequently in the region of the thalamus (figs I & 2), but they also occurred more anteriorly (fig 3) . They often involved the internal capsule, and there were frequently other small haematomas within the brain. In only 11 of the 63 cases (17-5%) were there other intracranial haematomas (one extradural, two subdural, four intracerebral and four "burst" lobes), this contrasting with an overall incidence of any type of intracranial haematoma of 60% in the entire series of 635 cases. There was a fracture of the skull in 45 of the 63 cases (71%), this being similar to the overall incidence of a fracture in 75% of the entire series. fig 3) ; and a higher incidence of diffuse axonal injury than in patients without this type of haematoma (table 6) . There is no significant association in the incidence of a high ICP between patients with and without a BGH.
Discussion
There is an increasing tendency to classify brain damage resulting from head injury as focal or diffuse.6 13 The principal types of focal damage are conventional surface contusions, the various types of intracranial haematoma, and brain damage secondary to a high intracranial pressure, shift and herniation of the brain. In this era of CT scanning, the clinician usually knows that these types of brain damage are present. There is a reduced incidence of a lucid interval in patients with this type of haematoma (p < 0 001).
*In 21 of the 614 cases, it was not known if the patient had or had not experienced a lucid interval. There is a increased incidence of gliding contusions in patients with deep intracerebral haematoma (p < 0-001).
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